Because of the high cost of land acquisition and forest management, many companies are looking at alternatives to fee land acquisition as a source of wood. Although the success of leasing land varies from company to company, it is an alternative for ensuring supply. Open-market procurement is a common method of obtaining wood, but neither the available quantity nor the price can be predicted into the long-term future. Assisting private landowners with various forest management activities has been initiated by many firms in the forest industry throughout the Southeast. This may be done under a formal contract (requiring that the company be given first refusal rights for the timber), or it may be as simple as a handshake and a hope by the forester that one day his company will have the opportunity to buy the timber.
The difficult job for the corporate planner arises when the company allocates its budget for wood supply. Which combination of alternative opportunities should be chosen? How much should be invested? Will these investments ensure that the mill will be supplied to capacity? Are these investments the most cost-effective means of procuring the needed quantities of wood?
We outline here a methodology of capital budgeting for the purpose of evaluating investment opportunities in landowner assistance programs and determining the optimum allocation of capital for wood procurement, and, further, preview a computer program which uses this method.
COSTS AND PROBABILITIES OF WOOD PROCUREMENT
When a timber company manages its forest lands there is a high degree of certainty that, at some future date, the wood will be available to the company. The mill is less likely to receive the wood in those companies that have woodlands as one profit center and procurement as another. In addition, fire, wind, insects, and diseases may reduce the certainty of procurement by as much as 2%. When a company enters into an assistance agreement with a landowner (LAA), there is even less certainty that the company will obtain the wood.
One method of dealing with the risk associated with any investment is to assign a probability to classes of investment alternatives and to calculate a probable net present worth (Weston and Brigham 1979). For example, assume that two mutually exclusive investment alternatives, A and B, are under consideration.
If
•nvestment A will yield a net present worth of $9,000 and investment B will yield $6,000, then investment A will be chosen because of its higher net present worth. If it is known that the probabilities of success are .50 for A and .80 for B, then the net present worth of each investment can be multiplied by its probability to derive the probable net present worth. In this case, project B would be the preferred choice because the probable net present worth for B would be $4,800 and for A it would only be $4500.
A detailed discussion of all of the costs which may be incurred to secure the needed volume of wood at a mill would be lengthy and would vary from one procurement area to another and from one corporation to another. However, most costs would fit one of the following categories:
(1) initial reforestation costs (e.g., site preparation, seedlings, planting, marking seed trees, There is some degree of risk associated with procurement investments. If a company must be assured of securing a certain quantity of wood, then a probability must be incorporated into equation (1) to compute the probable present value of costs (PPVC) of the wood procurement investment. Imagine a company that needs, at a specified future date, 10 units of wood, and it can invest in any or all of several different landowners who each produce 10 units of wood. If the probability (P) of procurement from any given landowner under its LAA program is .5, then the probable yield from any particular landowner is 5 units of wood (.5 x 10 units). Therefore, for the company to secure the 10 units of wood it must invest in two landowners. Because the company must invest in two landowners, it will pay initial reforestation costs (Io) and annual or periodic management and procurement costs (G) for both. If the company harvests wood from only one property, stumpage, logging, woodyard, and transportation costs (St) will be multiplied by the probability of occurrence (in this case .5). Therefore, to determine the PPVC, equation (1) P = probability of harvest such that (0 -< p -< 1).
To determine the PPVC per unit of wood that is expected to be harvested, equation (2) is divided by the probable yield per acre.
A determination of the probability of procurement is crucial to this analysis. Research is needed to determine realistic values of P under various procurement scenarios. It is estimated that for companyowned lands P is very high. e.g., .98. The probability of procurement from leased land is only slightly less than from fee land to reflect the fact that occasionally a lease is broken. A well managed LAA program probably can experience procurement rates of at least .70 if the prevailing market price is offered for the timber? The probability of procurement in the open market at competitive market prices should be approximately equal to the average proportion of all open-market wood typically procured by a given company.
DEMONSTRATION OF THE PPVC METHOD
A simple example will help demonstrate how the probable present value method is applied to capital cost budgeting for wood procurement. Consider a company that purchases southern pine pulpwood for the manufacture of paper products. The company faces the task of allocating limited capital among four wood procurement options. (Table 2) . For example, to compute the PPVC per cord for Option 1 the sum of the discounted values of the annual management and landholding costs Is added to the reforestation cost. The transportation cost is multiplied by the number of miles and then discounted; this product is multiplied by the yield (40 cords) and then multiplied by the probability of procurement (.98). The logging cost is discounted and multiplied by the probability of procurement. The sum of all discounted costs is then divided by the probable yield (39.2 cords).
In this particular example, the company finds that the wood from the LAA program is cheapest. This is followed by wood obtained from leased land, from company-owned lands, and, finally, from open-market procurement.
BENCHMARK FOR DECISION MAKING
When using this capital budgeting technique, wood of a known price procured from one source, e g, open-market procurement, must be used as the In the real world fee wood (wood from company-owned and leased lands) is not free. It is a cost to the procurement group and a revenue to the land 
USING THE PPVC METHOD FOR CAPITAL BUDGETING
The PPVC method has been computerized for capital budgeting applications. FILAE (Forest Industry Landowner Assistance Evaluator) is a userfriendly computer program which can be used to compare different investment alternatives and thereby determine which alternative will secure the needed timber supply at the least cost.
To use FILAE for any given tract, the user enters only those costs which the company will bear, including management costs, procurement costs, logging costs, woodyard costs, transportation costs, land taxes, stumpage prices, and a probability of procuring the wood. Based on this information plus discount and inflation rates, and the timing of receipt of a specified volume of wood, FILAE calculates the probable present value of costs per unit of wood delivered to the mill. Then, by comparing the costs of securing a given volume of wood from various alternative investment schemes, the user can select those alternatives that provide the needed volume of wood at the appropriate time, at the least cost.
For example, FILAE was run for a number of stands including NIPF's, fee and leased land, and open-market wood (Table 4) . For the sake of simplicity, it is assumed that the only product produced is pine sawtimber. To meet a specific wood supply goal in a given year, all of the investment alternatives can be ranked. Alternatives with the lowest cost can be selected until the supply quota is reached. For example, suppose that corporate planners determined that the mill will require 1 t0 MMBF • in year 20, 115 MMBF in year 30, and 130 MMBF in year 40. The goal is to acquire the specified volume of wood at the time it is needed and at least cost.
To acquire the 110 MMBF needed in year 20, one would look at only those stands which will be harvestable in year 20 (Table 4) Management of eastern hardwood forests by selection methods of silviculture has produced mixed results and a great deal of controversy. Arguments pro and con are a mixture of biologic and economic considerations that are not easily generalized. The selection system, however, seems to work best for species that are highly tolerant of shaded conditions and where profitable production of timber on a sustained basis is not the paramount aim of management. Despite these limitations, the appeal of the selection system is still great, particularly for the small, private woodland owner. Many such owners would like to be able to use the selection system even though it might produce less than ideal results from a timber-production standpoint. Documented here is a sustained attempt to manage southern Appalachian hardwoods with the selection system. The study covers a sizable area with variable site conditions and species composition and, most important, a relatively long period of observation. The study points up particular problems with the
